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Claims 

[ci] 1. A self-contained device for painless, inter-muscular 
injection of a liquid medicament, comprising: 

a) a housing having a base for attachment to the skin of 
a patient,ln the illustrated embodiment, the injection 
needle can be withdrawn from the patient by manual 
grasping the housing and lifting the device away from 
the skin. 

b) an injection needle disposed substantially perpendic- 
ular to the base and within the housing, the needle hav- 
ing an injection end, and configured for axial movement 
between a first position wherein the injection end is 
within the housing and a second position wherein the in- 
jection end extends outwardly from the base to a dis- 
tance sufficient for intramuscular insertion thereof, the 
injection needle having an outside diameter greater than 
0.20 mm and less than about 0.38 mm, 

c) a reservoir containing a liquid medicament, 

d) a means for liquid communication between the reser- 
voir and the injection needle, 

e) a means for inserting the injection needle to its sec- 
ond position, and 

f) a means for pumping the medicament from the reser- 



voir to the injection end of tlie needle. 

[02] 2. The device according to claim 1 further comprising a 
means for retracting the injection needle between its 
second position and a third position within the housing. 

[c3] 3. The device according to claim 1 wherein the insertion 
distance from the base is at least 5mm. 

[c4] 4. The device according to claim 2 wherein the inserting 
means, the pumping means, and the retracting means 
are configured for automatically and sequentially: 

a. extending the needle from its first position within the 
housing to its second position into the patient; 

b. injecting the medicine via the needle into the patient; 
and 

c. retracting the needle from its second position in the 
patient to a third position within the housing. 

[c5] 5. A self-contained device for painless, inter-muscular 
injection of a liquid medicament, comprising: 

a) a housing having a base for attachment to the skin of 
a patient, 

b) an injection needle disposed substantially perpendic- 
ular to the base and within the housing, the needle hav- 
ing an outside diameter less than about 0.38 mm, an in- 
let end and an opposed injection end, and configured for 



axial movement between a first position wlierein tlie in- 
jection end is witliin tlie housing and a second position 
wherein the injection end extends outwardly from the 
base to a distance sufficient for intramuscular insertion 
thereof, 

c) a reservoir containing a liquid medicament, disposed 
within the housing along a line extending axially from 
the inlet end of the injection needle, 

d) a means for inserting the injection needle to its sec- 
ond position, and 

e) a reservoir urging means for moving the reservoir into 
liquid communication with the inlet end of the injection 
needle. 

[c6] 6. The device according to claim 5 further comprising a 
means for retracting the injection needle between its in- 
serted second position and a third retracted position 
within the housing. 

[c7] 7. The device according to claim 5 wherein the injection 
needle has having an outside diameter greater than 0.20 
mm and less than about 0.38 mm. 

[c8] 8. The device according to claim 5 where the inserting 
means is selected from the group consisting of a me- 
chanical means, a pneumatic means, an electronic 
means, and an electro-mechanical means, and the reser- 



voir urging means is selected from tlie group consisting 
of a mechanical means, a pneumatic means, an elec- 
tronic means, and an electro-mechanical means. 

9. A self-contained device for painless, inter-muscular 
injection of a liquid medicament, comprising: 

a) a housing having a base for attachment to the skin of 
a patient, 

b) an injection needle disposed substantially perpendic- 
ular to the base and within the housing, the needle hav- 
ing an outside diameter less than about 0.38 mm, inlet 
end and an opposed injection end, and being configured 
for axial movement between a first position wherein the 
injection end is within the housing and a second position 
wherein the injection end extends outwardly from the 
base, 

c) a reservoir containing a liquid medicament, 

d) a means for liquid communication between the reser- 
voir and the injection needle, 

e) a means for inserting the injection needle to its sec- 
ond position, 

f) a means for pumping the medicament from the reser- 
voir to the injection end of the injection needle at a sub- 
stantially constant volumetric flow rate of from about 0.5 
[iL/s to about 20 mL/s. 



[ciO] 10. The device according to claim 9 wlierein tlie volu- 
metric flow rate is from about 1 pL/s to about 4 mUs. 

[cii] 11. The device according to claim 9 wherein the means 
for pumping the medicament is selected from the group 
consisting of a mechanical pumping means, a pneumatic 
pumping means, an electronic means, and an electro- 
mechanical pumping means. 

[ci2] 12. The device according to claim 9 further comprising a 
means for pre-selecting the depth of insertion of the in- 
jection needle at its second position. 

[ci3] 13. The device according to claim 9 further comprising a 
means for retracting the injection needle between its 
second position and a third position within the housing. 

[ci4] 14. A self-contained device for painless, inter-muscular 
injection of a liquid medicament, comprising: 

a) a housing having a base for attachment to the skin of 
a patient, 

b) an injection needle disposed within the housing, the 
needle having an outside diameter greater than 0.20 mm 
and less than about 0.32 mm, having an inlet end and an 
opposed injection end, and being configured for move- 
ment between a first position wherein the injection end 
is within the housing and a second position wherein the 



injection end extends tlirougli tlie base, 

c) a reservoir containing a liquid medicament, 

d) a means for liquid communication between the reser- 
voir and the injection needle, 

e) a means for inserting the injection needle to its sec- 
ond position, 

f) a means for pumping the medicament from the reser- 
voir to the injection end of the injection needle at a sub- 
stantially constant volumetric flow rate of from about 0.5 
mL/s to about 20 mUs. 

[ci5] 15. The device according to claim 14 wherein the volu- 
metric flow rate is from about 1 \}L/s to about 4 \iL/s. 

[ci6] 16. The device according to claim 14 wherein the means 
for pumping the medicament is selected from the group 
consisting of a mechanical pumping means, a pneumatic 
pumping means, an electronic means, and an electro- 
mechanical pumping means. 

[ci7] 17. The device according to claim 14 wherein the injec- 
tion needle disposed in its first position substantially 
perpendicular to the base. 

[ci8] 18. The device according to claim 14 further comprising 
a means for pre-selecting the depth of extension of the 
injection needle at its second position. 



[ci9] 19. A self-contained device for painless, inter-muscular 
injection of a liquid medicament, comprising: 

a) a housing having a base for attachment to the skin of 
a patient, 

b) an injection needle disposed substantially perpendic- 
ular to the base and within the housing, the needle hav- 
ing an outside diameter less than about 0.038 mm, inlet 
end and an opposed injection end, and being configured 
for axial movement between a first position wherein the 
injection end is within the housing and a second position 
wherein the injection end extends outwardly from the 
base, 

c) a reservoir containing a liquid medicament, 

d) a means for liquid communication between the reser- 
voir and the injection needle, 

e) a means for inserting the injection needle to its sec- 
ond position, 

f) a means for pumping the medicament from the reser- 
voir to the injection end of the injection needle at a sub- 
stantially constant volumetric flow rate of from about 0.5 
ML/s to about 20 mUs. 

[c20] 20. The device according to claim 19 wherein the volu- 
metric flow rate is from about 1 \}L/s to about 4 mL/s. 

[c2i] 21. The device according to claim 19 wherein the means 



for pumping the medicament is selected from tlie group 
consisting of a meclianical pumping means, a pneumatic 
pumping means, an electronic means, and an electro- 
mechanical pumping means. 

[c22] 22. The device according to claim 5 wherein the injection 
needle has having an outside diameter greater than 0.20 
mm and less than about 0.38 mm. 

[c23] 23. The device according to claim 14 further comprising 
a means for pre-selecting the depth of extension of the 
injection needle at its second position. 

[c24] 24. A self-contained device for painless injection of a 
liquid medicament, comprising: 

a) a housing having a base for attachment to the skin of 
a patient, , 

b) an injection needle disposed substantially perpendic- 
ular to the base and within the housing, the needle hav- 
ing an injection end, and configured for axial movement 
between a first position wherein the injection end is 
within the housing and a second position wherein the in- 
jection end extends outwardly from the base, the injec- 
tion needle having an outside diameter greater than 0.20 
mm and less than about 0.38 mm, 

c) a reservoir containing a liquid medicament, 

d) a means for liquid communication between the reser- 



voir and the injection needle, 

e) a means for pre-selecting the depth of extension of 
the injection needle at its second position, 

f) a means for inserting the injection needle to its second 
position, and 

g) a means for pumping the medicament from the reser- 
voir to the injection end of the needle. 

[c25] 25. The device according to claim 24 further comprising 
a means for retracting the injection needle between its 
second position and a third position within the housing. 

[c26] 26. The device according to claim 24 wherein the dis- 
tance from the base is at least 0.5mm. 

[c27] 27. The device according to claim 25 wherein the insert- 
ing means, the pumping means, and the retracting 
means are configured for automatically and sequentially: 

a. extending the needle from its first position within the 
housing to its second position into the patient; 

b. injecting the medicine via the needle into the patient; 
and 

c. retracting the needle from its second position in the 
patient to a third position within the housing. 

[c28] 28. A self-contained, automatically-sequencing device 
for painless, inter-muscular injection of a liquid medica- 



ment, comprising: 

a) a housing liaving a base for attachment to the skin of 
a patient, 

b) an injection needle disposed within the housing, the 
needle having an outside diameter less than about 0.38 
mm, an inlet end and an opposed injection end, and be- 
ing configured for movement between a first position 
wherein the injection end is within the housing and a 
second position wherein the injection end extends the 
base, 

c) a reservoir containing a liquid medicament, 

d) a means for liquid communication between the reser- 
voir and the injection needle, 

e) a means for inserting the injection needle to its sec- 
ond position, 

f) a means for pumping the medicament from the reser- 
voir to the injection end of the needle, 

g) a means for retracting the injection needle from its 
second position to a third position within the housing, 
and 

h) a means for automatically sequencing and activating 
the inserting means, the pumping means and the re- 
tracting means. 

[c29] 29. The automatically-sequencing device according to 
claim 28 wherein the pumping means pumps the 



medicament at a substantially constant volumetric flow 
rate of from about 0.5 pL/s to about 20 \iL/s. 

[c30] 30. The automatically-sequencing device according to 
claim 28 wherein the inserting means and the retracting 
means, independently, are selected from the group con- 
sisting of a mechanical means, a pneumatic means, an 
electronic means, and an electro-mechanical means. 

[c3i] 31. A self-contained device for injecting a medicament, 
comprising: 

a) a housing having a base for attachment to the skin of 
a patient, 

b) an injection needle disposed within the housing and 
having an injection end configured for insertion into the 
skin of the patient, 

c) a reservoir containing a liquid medicament and con- 
figured for liquid communication with the injection nee- 
dle, 

d) a bandage releasably affixed to the base of the hous- 
ing, comprising a base-contacting surface and a skin- 
contacting surface that comprises an affixment for at- 
tachment of the device to the skin. 

[c32] 32. The device according to claim 30 wherein the attach- 
ment of the affixment to the skin is greater than the af- 
fixment of the bandage to the base, whereby when the 



attached device is removed from tlie sl<in, tlie bandage 
detaches from the base of the device and remains at- 
tached to the sl<in. 

[c33] 33. The device according to claim 32 wherein the affix- 
ment of the bandage to the device comprises a first ad- 
hesive, and the affixment of the bandage to the sl<in 
comprises a second adhesive. 

[c34] 34. The device according to claim 30 wherein the ban- 
dage comprises a pad portion through which the injec- 
tion needle penetrates when moving between its first 
and second positions. 

[c35] 35. The device according to claim 34 wherein the pad 
comprises a second medicament. 

[c36] 36 The device according to claim 30 wherein the second 
adhesive comprises a medicament. 

[c37] 37. The device according to claim 30 further comprising 
a release layer that overlies the adhesive on the skin- 
contacting surface of the bandage prior to attachment of 
the device to the skin. 

[c38] 38. A method of administering a liquid medicament in an 
inter-muscular injection painlessly to a patient, compris- 
ing the steps of: 



a) inserting tlie injection tip of an injection needle 
through the skin and into the muscle of a patient, the 
needle having an outside diameter greater than 0.20 mm 
and less than about 0.38 mm, and 

b) injecting the liquid medicament through the needle 
and into the patient at a substantially constant volumet- 
ric flow rate of from about 0.05 |iL/s to about 50 |jI-/s- 

[c39] 39. The method according to claim 38 wherein the nee- 
dle is selected from a 28 gauge, 30 gauge and a 32 
gauge needle. 

[c40] 40. The method according to claim 38 wherein the volu- 
metric flow rate is from about 1 mL/s to about 4 mL/s. 

[c4i] 41. The method according to claim 38 wherein the step 
of inserting the needle further comprises insertion of the 
injection tip to a pre-selected depth in through the skin 
of the patient. 

[c42] 42. The method according to claim 38 wherein the step 
of inserting further comprises inserting the needle nor- 
mal to the surface of the patient's skin. 

[c43] 43. The method according to claim 42 wherein the nee- 
dle has a linear configuration. 

[c44] 44. The method according to claim 38 wherein the 



medicament is administered using a self-contained de- 
vice. 

[c45] 45. The method according to claim 38further comprising 
the step of retracting the needle from the skin of the pa- 
tient following the injection. 

[c46] 46. The method according to claim 45 wherein the 

medicament is administered using a self-contained de- 
vice. 

[c47] 47. The method according to claim 46wherein the device 
can sequence automatically the inserting of the needle, 
the injecting of the medicament, and the retracting of 
the needle. 

[c48] 48.The method according to claim 46wherein the volu- 
metric flow rate is from about 0.5 \iL/s to about 20 |jl-/s. 



